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FOREWORD 


Quartz and silice not only secur in’diversified forms in nature but 
find a multiplicity of uses in industry. The purpose of the present paper 
is to assemble brief summaries of tne many widely differinz industries en- 
sesed in the production and preparation of these minerals in their principal 
commercial forms. Due to the scope of the subject it was though edvisable 
to divide the paver into three parts. Part I deals with the subject of 
quartz and silica in general. It also contains a flow sheet of silica from 
deposit to consumer (fig. 1). Part II covers the uses end other economic 
factors of quartz, quartzite, and sandstone, the varieties of silica found 
in consolidated form. Part III deals with sand and miscellaneous silicas 
Sich @g tripoli and diatcmite. «a chart snowing the major ramifications of 
‘nese industries is presented herewith as an introduction to the more 

dztailed discussion that follows. 


1 The Bureau of Mines will welcome revrinting of this paper, provided the 
following foctnote acimowledgment is used: “Reprinted from U. S._ 
Bureau of Mines Information Circular’ 6472." 

2 Mineral specialist, Rare Metals and Nonmetals Division, U. &. Bureau of 
Mines. 
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For &@ more intensive study of many branches of thc Quartz and silica 
industries the reeder is referred especially to Bulletin <55 of the United 
States Bureau of Mines, Technology and Uses of Silica an2 Sand, by W. M. 
VWeizel. For annual statistics relative to silica ard its preducts in tne 
United States he is referred to the annual cnavters of Mineral Resources of 
the United States, entitled "Silica," "Sand and Gravel," and "abrasives." 
With respect to diatomite reference is made to Diatomite, b:” Paul natmacer, 
recently issued by the U. §. Bureau of Mines as Information Circular 6291. 
In preparing this paper the author has drewn freely from these sources 4s 
well as Marketing of ifetals and hiinerals, by J. E. Spurr and Ff. E. Wornser; 
Non-Metallic Minerals, Occurrence, Preparation and Utilizetion, by Ra;mond 
B. Ladoo; and Abrasives - Part I, Siliceous Abrasives, by V. L. Bardley- 
Wilmot, Report 573, Mines Brand, Department of Mines, Ottawa, 1927. 


Aclmovledgment is also made to the Foote Mineral Co., which has 
published in Foote-Prints (vol. 2 of 1929 and vol. 1 of 1930), comprehensive 
reviews of the uses of crystal quartz in the optical industry and as piezo- 
electric crystals. 


HISTORY 


The various forms of silica have attracted attention from the 
earliest times, and the water-clear crystallized variety as known to the 
Greeks as"krystallos" (clear ice), being supposed by them to have been 
formed from water by the intense cold of the Alps; hence the name "crystal" 
or more commonly "rock crystal," applied to this variety. The name quartz 
is an old German word of uncertain origin used by G. Agricola in 1529. 


GENERAL DESCRIPTION 


Silica or silica dioxide (S102) either free or in combination with 
other elements constitvtes 59.08 ver cent of the lithosphere, and quartz 
Alone represents fully 12 per cent” of all wocks. Next to the feldsvar 
group quartz is the most abundant mineral in the earth's crust; and it. 
apoears in a greater number of varieties and moces of occurrence than any 
other mineral. Silica or quartz occurs in crystalline, cryptocrystalline, 
microcrystalline, and amorphous forms. The most common, however, is the 
crystalline form, which occurs ¢s three minerals, auartz, trid-mite, and 
crystobalite, and of these three trid:mite and crystobalite are quite rare 
in nature. 


As senerally used the term quartz includes practically all sands, 
sandstone, quartzite, and rock or vein quartz. Quartz in turn is divided 
into numerous varieties, the physical appearance of eaci differing consid- 
erably from the other, The rock-crystal variety, vhen devoid of all flaws 
ran wniees clear, has considerable application in the optical instrument 

ndustry. 


& Clarke, F. W., The Data of Geochemistry: U. S. Geol. Survey Bull. 770, 
1924, pe 34. 

4 Weigel, W. M., Technology and Uses of Silica and Sand: Bull. 265, 
Bureau of Mines, 1927, p. 36. 
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Rock crystal, however, may apnear in numerous colors and colored 
varieties. and snecimens free from flaws have some value ag gemstones. The 
most important of these are amethyst, which is violet; citrine, tne vellow 
variety, which 1s also known 4s occidental topaz or Spanisn tovaz; smoky eee 
quartz or cairngorm, smoky gray, ‘brownish, or biack; rose quartz, delicate 
rose in color, but never found as distinct crystals; milk quartz, white with 
milky opalescence; sapphire quartz, which is blue; and prase, which is leek 
greene 


Wnen rock crystal or sagenitic ouartz has inclusions of needle-like 
crystals of cert@in minerals it ma; be used as a sem. Such minerals include 
rutile, actinolite, asbestos, crocidolite (cat's eye and tiger eye) and 
black tourmaline.® 


Other forms of quartz héving some value as sem stones include chal- 
cedony, which now is classified as cryptocrystalline quartz and includes 
carnelian, chrysoprase, plasma, agate, onyx, and sardonyx. Chelcedony has a 
waxli'ce luster and is translucont to transparent; its color varies from white 
through pale brown to dark bro.n and black, though it is occasionally blue. 
Carnelian or sard is @ red or >brownish-red chalcedony, chrysoprase an anple- 
green variety, and plasma a leek-creen or emerald-green variety. Agate is a 
cnalcedony with delicate parallel bands of color or irregularly clouded color 
effects of white, red brorn, or even blue, while moss agate contains mosslike 
forms caused by oxice of manganese. In onyx, another form of chalcedony, the 
bands of various cclors are straight and parallel, while sardony is onyx con- 
taining bands of carnelian (sard). Another variety, bloodstone, is a dark- 
green cnalcedon:’ with small red dots, like drops of blood. Jasper is the 
compact variety of chalcedony intermixed with much iron oxide and clay and 
has an even fracturee 


Flint or chert is a microcrystalline or colloidal form of quartz 
taat resembles chalcedon:’ in generél apvearance but is more opaque, has a 
concnuoidal fracture, and is more gramilar. Flint is usually concretionary 
in form, occurrinz as pebbles and bowlders in other rocks but sometimes as 
very thick beds. 


5 


Chart may be classed as flint, but it is usually less pure and may be 
calcareous. Unlike most flint, however, it may occur in thicl: beds, usually 
brecciated. 


Flint may be classified both @s to its uses and physical form into 
abrasive flint (such es tube-mill. linins and grinding vebbles), potters! flint, 
and arate (semiprecious flint). Flint ranzves in color from white to dull 
black. Brown, red, and yelloy colorings are due to om2ll quantities of iron 
oxide. Carbonaceous material makes flint black, as practically all black 
flint becomes white when calcired. 


5 Spencer, Le Je, The World's Minerals: ~ New York, 1916, ppe 115-116. 
5 Weigel, W. M., Work cited, pp. 3-4. | 
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Quartzite is a metamorphosed s@ndstone differing, however, from sand- 
stone in that the cementing méterial is secondary quartz, and the stone 
therefore has the appearance of massive quartz. It is oue of tne most useful 
foras of silica, as it 18 the raw material for virtually all the silica re- 
frictories and part of the silica abrasives made in the United States and is 
also used in some metallurgical processes ‘and in the chemical industry as 
acid-tower vacking material. 


Sandstone is similar to quartzite in being composed ..of grains of 
sand cemented together but differs in that when the mass is fractured the 
fractures go around the srains rather than throuch them, &s in quartsite. 
The common cementing materials are silica, iron oxide, calcium carbonate, 
and clay.? The economic value of a sandstone is lars ‘aly fixed by the silica 
content, the strength and character of the cementing medium, the size of the 
individual sand grains, and (for building purposes) the cones and tie re- 
sistance to weathering. 


Sand and gravel are unconsolidated aggregates of highly siliceous, 
usually quartzose, grains. These grains range in size from submicroscopic 
particles to material ordinarily called bowlders. The finer aggregates are 
known @s sand and the coarser as gravel. The dividing line between sand and 
gravel is variously placed at from 0.1 to 0.25 inch.8 Most sands and gravels 
consist largely of quartz grains and pebbles, but commercial products usually 
contain from very small to considerable quantities of impurities. For many - 
purposes these impurities are not harmful, but sands for certain puxvoses, | 
such as glass sand Sener sands, mast conform to very rigid chemical 
specifications. 


Tripoli is a white, finely granular, porous form of chalcedonic 
quartz having the general appearance of diatomite but containing no diatoms. 
It is generally regarded as @ cryptocrystalline variety of quartz, but under 
low s#gnification it often appears to be an ~orphous.” In the United States 
there are two types of tripoli, and they differ so widely in physical 
properties &s to require separate treatment and are use® for different 
purposes. In most deposits the rocx is soft enough to be crushed in the hand 
and is easily pulverized mechanically. Tripoli is sometimes called "soft 
silica" and also erroneously "silex." Zs 


In the amorphous state there are two forms of silica, opal and 
diatomite. The opal or amorphous hydrated silica is highly prized in 
certain colors as a gem. It is widely cistributed as nodules and stalactitic 
masses in the cavities of volcanic rocks, deposits from hot springs, etc. a 
It is deposited in a colloidal state. | 


‘7 Weigel, W. M., Work cited, p. 8. 

8 Ladoo, R. B., Non-Metallic Minerals, Occurrence, Preparation and 
Utilization: New York, 1925, p. 499. 

9 Lacoo, R. B., Work cited, p. 641. | 
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Diatomite or as it is sometimes called, diatomaceous earth, the other 
form of amorphdus silica, is composed almost entirely of the siliceous slcele- 
tons of microscopic aquatic plants known as diatoms, radiolaria, etc., of 
vhich several thousand different varieties have been recognized. It occurs 
ag a light-colored, light-weight, finely granular, porous ageregate varying 
in texture from loosely coherent to compact.‘ — 


Varieties of Silica 


The following is a list of the more important varieties of natural 
free silica or quartz. 


A. Crystallized quartz with vitreous luster: 

1. Rock crystal or "crystal," the purest form of 
quartz, the crystals being colorless and water 
clear (Marmors¢éh diamonds, Bristol diamonds, 
Brazilian pebbles, etc.). | 

2. Amethyst, violet. 

3. Citrine, yellow varieties: pect eentn Sear. 

Spéenish topaz,.etc. 

4. Smoly quartz and cairngorm, smoke gray, brownish 
or black. 

5. Rose quartz, delicate rose red (never found as 
crystals bounded by faces). 

6. idilk quartz, white with milky opalescence. 

7. Se@pphire quartz, blue. 

8. Prase, leek green. 

B. Quartz with enclosures: 

1. Avanturine-quartz, inclosing scales of mica, 

hematite, etc. | 

2. Cat's eye ar? tiger eye (crocidolite), inclosing 
fibers of asbestos. 

3. Hairstone, needlestone (rutilated quartz), inclos- 
ing needles of rutile, actinolite, etc. 

4. Eisen kiesel, inclosing iron oxide and hydroxides. 

C. Cryptocrystalline quartz (chalcedony), with waxy luster: 
le. Agate, with curved bands differently colored. 

2. Onyx, with straight bands differently colored. 

3. Carnelian, yellowish-red or orange. 

4. Sard, yellowish-brown. 

5. Chrysoprase, pale green. 

6. Plasma, dark green. 

7. Bloodstone or helictrope, dark green with 
red spots. 


10. -‘Taorpe, Edward, A Dictionary of Applied sieuietey: London, 1924, vol. 
LL; PPe 528=-529 «. : , 
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D. Compact varieties, with dull luster: 
l. Jasper. 
2 Flint. 
3. Hydian stone. 
4. Hornstone. 
5. Buhrstone (guartzite). 
E. «amorphous. 
1. Oval. 
2. Diatomite. 


PROPERTIES OF CRYSTAL QUARTZ 


Physical Proverties 


Quertz is a very comon, hard, brittle mineral with no cleavage; 
thy fracture being typically. conchoidal and on the rounded, shell-like sur- 
faces of the fracture the luster is bright and vitreous. The degree of hard- 
ness (No. 7 on Moh's scale) is such that the mineral can not be scratched with 
a imife, and when an attempt is. made. a metallic mark is left on the stone. 
Quartz is a comparatively light mineral (specific gravity, 2.65) being only 
&@ little more than two and one-half times as heavy as an equal volume of 
vater. 


Crystal Structure 


The rock-crystal form of quartz is a regular 6-sided (hexagonal) 
prism capped by a 6-sided pyramid. Sometimes the six pyramid faces are of 
eoval size, although they may occur alternately larger and smaller, with a 
o-fold arrangement. Additional faces are sometimes present. On each of the 
three alternate corners between the prism and pyramid occasionally there may 
be a small rhomboidal face, and sometimes also a small trapezoidal face be- 
tween the latter and a@ prism face. According to the disposition of these 
extra faccs the crystal may be classed as rignt handed or left handed. 


| A characteristic feature of quartz crystals is that tne prism faces 
are nearly always more ar less deenly striated or grooved horizontally; that 
is, they are marked by fine lines (growth lines) perpendicular to the edge of 
the prism. 


OCCURRENCE 


Quartz occurs as a@ primary and essential constituent of igneous rocks 
of acidic composition, such as granite, quartz-porphyry, and rhyolite, being 
imbedded in these either as irregularly shaped masses or'as porphyritic 
-ervstals. In pegmatite (graphic granite) and sranophyre it often forms a 
regular intergrowth with feldspar. It is also a comrion constituent as 
irregular grains in many gneisses and crystalline schists, quartz schists 
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veing composed largély of quartz. By the weathering of silicates silica 
cesses into solution, and quartz is deposited as a secondary product in the 
cavities of basic igneous rocks.tl 


Vein quartz represents the ond products of ths intrusion and 
solidification of acidic plutonic igneous rocks, deposition taking place in 
racturés and fissures in the earth's crust. Zxtensive veins of quartz are 
also frequent in scnistose rocis. 


Being very resistant to weathering agencies quartz forms the bulk of 
sands and sandstones. Through weathering of the granites of gneisses the 
quartz grains are released, @nd when these grains are once more cemented by 
a deposit of secondary auertz saicdstone or quartzite results. As distinguished 
from sandstone auartzite is free from pores and has a snooth surface; when 
fractured it breaks through the sand grains, whereas in sandstones the frac- 
ture passes through the cementing material, and the rovnded faces of the 
grains are exposed, making the broken surface look rough or granular. The 
conversion of sandstone into quertzite is sometimes the work of percolatinz 
water under ordinary conditions, but more often results from heat and 
Pressuree 


Tripoli, a chalcedonic form of quartz, is derived either from the 
decomposition or alteration of chert or as & residual product from siliceous 
limestone from which the calcium carbonate has been leached out. Some 
investigators nave voiced the belief that the deposits in southwest Missouri 
et least may have been laid down in thedr present form or are the result of 
recrystallization of colloidal silica. ~ 


Diatomite, an amorphous form of silica, is found in bedded deposits 
on the bottom of bodies of either fresh or salt water. Minute organisms 
secrete silica much as mollusks secrete lime and thus build up their shells. 
These diatoms are unicellular, free-swinming plants belonging to a large 
group of algea. The cell wall or frustule of each minute individual consists 
of two shields or valves of siliceous material with elaborate and beautiful 
ornamentation.!3 When the organisms die the organic matter largely dis- 
aopears, and the shells remaining gradually build up beds. Although it has 
been calculated tha 1 cubic inch of diatomite contains not less than 
40,000,000 independent shells beds 2,000 feet thick are known. Other beds 
several hundred feet thick cover several square miles. . 


ll Clarke, F. W., Data of Geoch«..iistry: U. S. Geol. Survey Bull. 770, 
1924, ppe 364~265. 

12 Weigel, W. M., Work cited, p. 10. 

13 Thorpe, Edward, A Dictionary of Applied Chemistry: London; 1921, vol. 
II, pe 505. 
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CLASSIFICATION BY USE 


Being hard, tough, resistant to acids, refractory, and often tvrans- 
parent, quartz has physical and chemical properties that admirably fit it 
for use as an abrasive, for the manufacture of. chemical ware, as a high-duty 
refractory material, and for numerous other uses which will be outlined 
briefly in the following pages. The- chemical affinit’ of quartz for alialies 
and other compounds ig utilized in the manufacture of glass and the fluxing 
of certain ores. ; 


The fattors that determine the adaptability of a certain material for 
& specified use are both physical and chemical. Even in the form of sand and 
gravel reasonable freedom from impurities and rather careful classification 
&s to size Sre demanded by the markets, and in the case of optical quartz the 
specifications are extraordinarily rigid and complex. 


Table 1 shows the approximate physical and chemical properties of 
quartz and silica according to their classification by uses. These specifica- 
tions are only general, and in no way are they to be thought as rigid as 
those promulgated by the American Society for Testing Materials, the United 
States Bureau of Standards, and trade associations interested in formulating 
such specifications. 
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Table 1.- Physical and Chemical Properties of Quartz and Silica 


Classification by 
v.ses 


Rocke crystal (op £cal)é Single crystals and 


Rock aha a 


Fusing cuartz 


Fusing silica (Rock 
crystal or glass 


sand) 


Ferzosilicon (vein 
qvartz) 


zite 
| *Fluxing quartz (vein 
cuartz) 


(quartzite) 
tone 
Acid towers (vein 
quartz) - 
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| s#ccording to Clussificétion by Uses 


Chemical 
hysical properties properties 
Crystel or grain 
size and snape |! Color __|Hardness Purity _ 
i absolutely 
rignt or left handed,|free of ' foure 
but not twinned. lcolor, air 
or gas vub- 
bles,flavs, 
ws ODAC OUCst -.. |, " 
do do Go 
electric) Growth lines must 
show on at least 
A sides. ee eee oF =a 
Single crystals or do do 
twinned, and either 
richt or left handed. ae ae sae oe 
— do | Opaque or Approximately 
00% through No. 20 |clear 99.3% Si0o. 
screen. Not more Less then 
han 6% through lo. 0.02 Fe.0., 
100 screen. Well). Less than 
praded SnEUay or Owl AloO, 
round. aoe ~_ 
" to 3M. diameter, |Immaterial 97%, or more 
mo fines. ig 5 
4, Te Oe 
= seg fm 
lime, phos- 
phozus and 
pee te ae arsenic. 

62 Rees ee: ** __ Go 
Fairly vaiform in do May contain 
size. ‘Imetal yelues. 

Lo'7 :in iron, 
line and 
aie maeznesia. 
ea GO 
er. TRS FETE” een) earn | ee 
2" to 8" in eize, CO Free of im- 
averaging 4", purities sol- 
| uble in acids, 
such as iron 
and arsenic 
and contain 
nee =n __|no clay seems. 
ron: Eee 
] ul fre 
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Refractory (vein /8" to 1/2" in —-_ | Immaterial May contain 
quartz ) size _. [metal values. 
(quartzite) ee | ene do | do 
( sand) % pass 325-mesh. do 99 to 99.7% 
for foundry.: 3% retained on 325- S100. 
parting Low in iron, 

magnesia. 
Silica brick (gan- S ‘to 10 mesh About: 98% 
ister) $10... 
Not more than 
13% alumina. 

(quartzite) do 
Bonding ma- 
terial in 
some form is 
added. 

Fire or - furnice sand f 95% or more 
(sand) S105. 

Bonding ma- 
coarse to fine. terial in 
some form 
. is added. 
(sandstone) aeser | | do 
(quartzite) 56 ehrouch 40 mesh do 


5% retained on 8 
mesh. 
Sodium silicate (sandjAll pass 20 mesh and 
be retained on 100 


mesh. High-grade 
ag sand is suit- 


99% 5105 and 
clear not over 1% 
alumina, 0.5% 
lime and mag- 
nesia com— 
bined and 
01% iron. 
Silicon carbide (sandi 99-99.5% SiO, 
Traces only 
of lime, 
puosphorus 
and magnesia. 
Low in iron 


Fillers (wood) (quart 
and alumina. 


and only about 7% 
heat on 325—mesk 


(plaster & ce- 
ment) (sand) 


9304 


Google 


Ceramics (quartz) | 


3 Seni 


abrasives 
Sand paper (Scant) 


C — (cuartz) 


Tube mill lin- 
ing (quartzite) 


Grinding pebbles 


(quartzite) 
(flint) 


Gr inést ones (sand- 
‘stone) 


Pulpstones (sand- 

stone) 

Vhetstones (sand- 
stone mica schists 
novaculite 

Abresives (sand) 

Sand blasting 


Wire sav cutting 


on “a 


9304 


~ [Known as 140-mesh 98-99% S10 
product. 7 014-0. i 
ACE 8 dt 7, 
oe Alo oye — 


Gradea according: to 


mmaterial |Hard and |Immaterial 
requirements. tough 
Angularity necessary. 
All pass 325-mesh do do 


ingularity necessary. a ech a Sea a 
wire texture |. do — |Tongh High in silica 
- . {and low in 


iron oxices. 


do | do 
Uniform texture. and . do : do Co 
graded to gize ré- a -” 
ired. es Ee oes a 
Uniform texture, sharp — “ao JUniform |Free from clay 
and even grain. : : a apa eae and otner im- 
: Free from| purities. 
" lfunsound- 
he ee eee eS nesse . 
do ° | do do 
do do co 
11 retained on 100- Hard and | High in 
mesh, 99-100. retaine tough. silica. 
on 65-mesh. ‘All pass : 
14-mesh. Hither 
angular or rounds ae = 
niform grain size, do Reasonably 


99-100% through 20- 
mesh, gad through 
70-mesh. 


pure. 


wumese- - 


man ae 
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—_ ete 


Building construction 
Paving sand 50-90% retained on {Immaterial Hard and |No organic 
No. 50 screen, 1 impurities. 

passing +" screen. 

oarse grain pre- 
domisating, aneular. 


Asphaltic sand 95~100% pass No. 10 §m@a11 amounts 
screen. organic im- 
00% pass +" screen. purities 
Not more than &% allowed. 
pass No. 200 screen. 
ANZULAY. 


Grouting sand No organic 
' impurities. 


80% pass 20-mesh. 
5% pass 200-mesh. 


100% pass 3 
Not more than 5% re- 


Bed sand Small amounts 
organic im- 
purities 


allowed. 


Well-graded coarse 
Angular or 


Concrete sand % pass 3/8" screen 
85% pasr No. 4 screen 
50% pass No. 50 
screen. 

Graded coarse to fine 


coarse prec«.ainating. 


Reasonably 
free from 


impurities. 


Brick mortar sand [100% pass 3" screen. | Important Hard and [36 clay or 
for white |tough silt allowed. 
Plastering sand 80% retained on No. 8. Not less than 
screen, 6% pass No. | free from 80% silica, 
100 screen. Graded {| color. feldspar, 
coarse to fine. | dolomite, etc. 
Free from 
saline and 
organic im-— 
nd ities. 
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Molding sand (sand) 


! 


Glass sand (sand) 


Filter sand 


Engine sand 


Roofing materials 
( sand) 


(quartz) 


Sand-lime brick 
(sand) 


Dimension: stone 
( sandstone) 
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‘|10% by weight fines 


98% through 20-mesh |White High in 
10% through 100-mesh silica. Free 
niformly graded. | from organic 
|Round grain pre- impurities, 
ferred. oo clay, iron, 
etc. 


I e C e 6472 


Immaterial |95-100% 510-. 
Low in iron, 
nagnesia, 
alumina. 

No organic 
mpurities. 


d “— 


ela: 

Tmaaecoial Immaterial |High silica 
content. 
Not over 
combined lime 
& magnesia, 
calculated as 
carbonates. 
Free from 
organic 

mpurities. 
Free from 
clay and 
clay lumps 
and organic 
matter. 


Grain size accord- 
ing to requirements. 
Steel molding: 97=- | 
100% retained on 325]. 
mesh, 96-100% re- | 


Immaterial 


100% through No. 20 ESET 
screen, 5% through 
No. 100 screen. 
angular or round. 
0,20-0.70 mm.. 


& 90h coarse. 


All thro gh 10-mesh 
55% held on 80-mesh 
&% through 80-mesh 
Minimum of dust. 
Angular preferred. 


40% or higher 
S105. Free 
from organic 
impurities, 
clay, iron, 
etc. 
Reasonably 
free of rub- 
‘bish and 


other foreign 
material 


A11 pe pase 200-mesh. 


f pass 100-mesh.: 
Well-graded coarse 


Colorless 


Even texture. 
in porosity. 


Good cement- 


Low : 
| ing material. 
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Google 


I. C. CA72 
PRODUCTION 


Table 2 shows the quantity, value, and average value of the silica 
products produced, sold, or used ‘in the United States from 1923 to 1929, 
inclusive, and includes figures for building sand, special sands, industrial 
gravels, vein and pulverized quartz, tripoli, diatomite, and abrasive quartz. 
These data do not, however, include sandstone and quartzite for dimension 
stone: neither do they include such bank and river sand and gravel as are 
consumed locally by small contractors or individuals. Some of the products 
included are not true silica, or are too impure to be classed as such, 60 
that the total production and value can not be cited as those of true silica. 


The statistics relative to quartz include only that produced from 
pegmatite dikes, from veins, and from quartzite. There is a considerable 
production of quartz and quartzite for use in roed construction in the United 
States; it is not reported separately, however, as it is combined with all 
crushed-stone aggregate and is therefore not included in the table. 


| The figures showing the production of diatomite include some rotten- 
stone, @ soft, earthy substance resulting from the decompvosition of an impure 
siliceous limestone. The output of rottenstone, however, is small and comes 
‘from only one locality, Lycoming County, Pennsylvania. 


Under the heading Abrasive Quartz are included millsgones, burrstones, 
and related quarry products, such as chasers, dragstones, and paving stones 
for chaser mills; grindstones and pulpstones; oilstones and other whetstones, 
‘honés, scythestones, and rubbing stones; and grinding pebbles and lining for 
tube mills. 


Practically every State contributes silica in some form or other to 
the total output of the United States. This is especially true of sandstone, 
as nearly every State contains sandstone suitable for some commercial purpose. 


Table 3 shows the sand and grevel sold or used by producers in the 
United States in 1929 by States and uses. This will give some idea of the 
ramifications of two of the important silica products produced in this 
countrye 


one 


Table 4 shows the quantity, alae. and average value per ‘ton of the 
imports of quartz and related silica products into the United States from 
1923 to 1929, inclusive. Except for sand and gravel, which, however,. comes 
mostly from Canada and is shipped into the United States by water, the 
products are mostly those having a somewhat higher value per ton, such as 
abrasive stones, or are of 4 special grade, such as tripoli and diatomite. 
The shipments of"Brazilian pebble," flawless rock crystal, are, as far as 
figures are available, from Brazil and Madagascar and amount to only a few 
tons each year. 
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The quantity of gravel reported as used exclusively for railroad ballast was 27,382,529 tons, valued 


1). 
alsa "wadhied ob 108,00, shed toe velbvied ballast, some sand used by the railroads and others for fills, bank widening, and stock-car bedding, and 


‘Includes some gravel used by the railroads for fills and other purposes. 


at $8,804,082. 


1 Included under “Undistributed.” 


3 Includes items entered as ‘‘ 


3 Includes 2,505,408 tons of 


some miscellaneous material 
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Tn se ee se a 2 = Production-of Quant zeandsoldogumnmunenUnuvedeotavocrm Ol S=1 GS0Ri Ih) 


1928 | 1929 


a 923 | 1924 | 1925 | | 1926 1927 
Value Value |vatue |va1ue Value Value | | Value 
Commodity Short per Short per Short per Short per Short per Short per Short per 
| ian tons alue ton = tons Value ton tons Value.__|_ton ons | Value ton tons Value Eton tonss = Value ton tons __ Value __|_ton__ 
a al el | Cae a ae 
Glass | | 
sand 2,034,958 |$ 3,751,778 |$ 1.84) 2,169,809 /$ 3,718,973]8 1.71] 2,334,921|% 3,836,085/$ 1.64] 2,274,218/$ 3,615,371|$ 1.59] 2,171,693/$ 3,257,790|$ 1.60 | 2,310,828|/% 3,435,645/% 1.49] 2,219,677/8% 3,788,471/$ 1.70 
foldin | - | ] | 
: eaeand 5,559,644| 6,730,417} 1.21| 4,403,893] 4,995,268} 1.13] 4,995,428/ 5,400,618 1.08] 5,309,166] 5,630,799} 1.06] 4,194,975] 4,458,508] 1.06] 4,781,765| 5,089,969} 1.06/ 6,195,343) 6,410,343} 1.03 
vildi 
ing sand 39,234,762| 23,751,224 .61/41,376,425 gence .57|45,287,240| 26,306,463) .58/45,327,512| 24,891,475 .55|40,737,377| 22,198,767 .54|45,629,207] 24,116,772 .53|41,161,013| 23,309,238 .56 
rindi ee 
: ing & polishing sand 1,456,039 2,361,695| 1.62] 1,756,058 2,707,583| 1.54] 1,824,449] 2,525,180] 1.58 1,859,215} 2,504,514] 1.35] 1,686,762] 2,193,690] 1.30] 1,538,046] 1,991,962] 1,50] 1,636,464) 2,503,652} 1.40 
ire | ' | 
: °F furnace sand 307,794 445,479| 1.45 237,143 291,175 1.23 343,716 392, 932| 1,14 434,541 460,967} 1.06; 410,801 452,835} 1.10 305,659 362,044 1.18] 440,679 483,551] 1.09 
ngine 
: ees 2,033,494| 1,535,638 .76| 2,024,930| 1,344,935 .66| 2,261,635| 1,395,890 .62| 2,355,399] 1,440,626 .61| 2,618,890] 1,640,736 .635| 2,413,043] 1,544,204 4 2,318,931| 1,487,906 64 
avin } j Pe = 
* p calld 15,682, 419| 9,187,468 .59|20,707,875| 11,595,499 .56|24,876,814| 13,659,228 .55|27,476,998| 14,970,906 .54/35,606,622| 17,767,491 50/35, 244,544 17,505,750 .49/40,801,991] 21,131,731 51 
Filter 
e sand 116,520 139,671] 1.20 74,828 150,239] 2.01 106, 462 249,141} 2.34 79,382 169,299} 2.13 74,674 155,137] 2.08 113,978 £26,896] 1.99 100,081 199,858} 1.99 
her | 
: ee 989,641]  570,17>| _—_.57| 2,820,959] a .21| 5,151,557| 1,382,768}  .27 6,997,848| 1,992,031]  .28| 6,086,545| 2,166,444| .35| 5,400,647| 2,059,164} .38| 4,378,875] 1,696,627|  .38 
Tavel: | 
Buildin = rs so 
& grave] 24,145,463| 18,367,713 -76|30,486,874| 22,718,803 74|32, 759,151 24,589,689 -75|30,535,396| 22,701,685 .74130,432,031| 21,947,666 .72|34,747,235| 24,071,208 .69|32,448,800| 23,813,885 73 
avin | e 
; te gravel 26,174,112| 17,716,779 ‘oe 28,830,336 | 18,773,832| .65/32,574,570| 21,411,672 65 38,319,064| 25, 445,025 .66|44,891,975| 29,887,365 .67|49,088,786| 30,697,993 .63|60,029,164| 38,695,207 64 
allrog 5 5 
Quart coo 22,247,307| 6,345,597 .29|21,340,843| 6,676,015 .31/19,485,530| 6,392,437 .33/22,1352,079| 7,516,003 .34|28,541,924|] 9,403,357 ,33127,545,130! 8,306,330 .30/30,840,887] 9,525,530 on 
artz: 
Vein 
’ quartz 20,601 193,630| 9.40 23,761 203,177| 8.55 25,444 | 205,376| 8.07 27,743 274,356) 9.88 22,144 194,040} 8.76 22,198 209,555} 9.45 20,981 205,759| 9.80 
ine] ; | ; 
Y pulverized quarz 249,467! 1.672.961! 6.70 230,432] 1,655,056] 7.18 263,981| 1,857,263] 7.03 270,468| 1,928,793| 7-13] 275,737] 1,897,303] 6.88/  280,402| 1,966,296; 7.01 302,139] 2,039,144} 6.75 
Abrasive quartz: 
Mil = 
“Stones & burrstones -- 22,229| — =| as 30,125, - - -= 22,490| -- -- 45,937|  - -| -- | SE ae 7. EEE ii ata a aa en 
Grin oted. , a, . 
dstones & pulpstones Aeieya|. Hceeo aisha oe 31,651| 1,666,669| 52.65 37.340| 1,705,939] 45.68 38,339| 1,873,234 48.86 | 31,931] 1,554,750] 48.69 33,238] 1,508,837| 45.39 27,736| 1,241,546] 44.76 
ilst : Bice Se: j , ! 
i ee & scythestones 1,223 231,812/181.36 1,056 258,943 |245.21 970 272 224/280.64 1,680 | 223, 359|132.95 | 1,048 233,545 222.85 | 956 228, 245 |238.75 838 212,017|253.00 
Tinding pebbles & Eabe | | | | 
Ste 6,288 89,321] 14.20 4,630 66,178] 14.29 
Tripoli ic 4,551 51,795| 11.38 2,532 37, 429| 14.78 3,831 50,147| 13.08 6,219 85,146| 13.69 3,342 46,856| 14.02 : ; 
i By Lads 34,034 555,576| 16.32 38,011 545,658] 14.35 
Didbouts | 27,082 382,757] 14.13 28,476 389, 409| 13.67 29,388 | 434,886 14.79 31,369 523, 609| 16.69 26,099 447,06 | | | | | : | ; 
b aS 2 (2) SS (2) (2) — 
ee 2G | 65,835 699, 406| 10.62 63,163 693,917 10.98| 73,050| 922, 281| 12.62 87,126| 1,081, 564| 12.41| (2) | (2) (2) | 
oe ee ee ee ae ee ee re re ee ees a re 
(1) Mineral R 
eSources of the United States, Part II (Annual). (2) Bureau of Mines not at liberty to publish figures. 
‘+. Table 4,- Imports of Quartz and Silica into the United State 1923-1929 (1) 
| 6 ei ae oe ee 1928 1929 
er eee ae) tee Sea 1924 | 1925 eS oe me 
Value Value alue 
c | Value Value Value Value ee a : 
onmodd er or per or p 
ee Short per Short per Short per Short per Short P ag ‘ ‘ Ae j 
Value ton tons alue on__| ons alue on 
(ht aeons —tons__|__value _|_ton _|__tons __|__value __|_ton _|___tons Value ___|_ton__|__tons__}__Vadue__..] ton — | _—_—on-— Se ah selene eee ees 
: 8,712|% .82 43, ‘ ; a ae or 
Oth | 2,509 |$ 3,008} 1.30 6,479 |$ 1,961/$ .30 4,186/8 2,262/$ .54 8,817 |$ 9,091 |$ 1.03] 10, 665 |$ 
we ] 5 5 | 411,797 189,527 .46| 385,848 189,072 .49| 988,370|$  446,259/8 .45 
Gra, 276 , 493 157,125 557 246, 345 123,099 .50 305,769 141,655 .46 699, 286 242, 594 5 , 
. 313,809 104,312 355) “309,257. 167,350 .46| 499,476 305,343 .61 
Ply 198, 960 99,687 .50 448,586 155,146 35 224,600 89,505 .40 239,476 90,226 .38 , 
Mt and flint sto = 15,191 93,658} 6.16 15,719 144,313; 9.18] 14,097 127,457| 9.04 
Mil) .e 15,952 130,974} 8.21 17,473 114,958] 6,58 16, 240 105.041] 6.47 15,091 120)/078)|| " T9 ; | 
: Stones & burrstones: | 
ae 9 97 6,564| 67.67 
,631| 72.25 104 6,270| 60.2¢ : 
Bouna (2) Weta eee 106 5,720| 54.00 139 7,944| 57.15 102 5,035] 49.36 161 11,63 ‘ 
1,231| 24.62 22 1,095] 49.77 2 84| 42.00 aes ae = 
Sting (2) 2,888; -~- 6 591] 98.50 2 469 | 234.50 50 ; ; 
nips | 53.41| 2,001] 134,804] 67.36 1,773| 114,874] 64.80 1,882] 119,264] 63.87 
Hones, 03 (2) 106,028; -—-- 2,855 122,440] 42.89 2,625 124,319| 47.36 2,253 120,335 ; : ; 
> Ollstones and | | 
spaton 48,207 |158.07 
i 5.36 196 45,303|231.14 305 ; . 
Piaton (2) 63,235; -—— 245 43,579 |177.87 229 49,108|214,45 544 63,152|116.08 584 67, 368/11 
*te, tripoli ana 
Tottenston | 23,183| 7.11 
; : 2,607 21,883} 8.40 3,260 ,18 
Braziz (2) 11,779| -- 217 9,504] 43.80 160 6,589] 41.18 1,033 14,544] 14.07 1,338 15,403| 11.51 
ian pebble (rock | | 
c 
= wee soy ATs ee Sey peer sree = =| = | | | 
|) ee ——___—41|_____7.862 |167.28 , 547 |273.50 = == | eee le 932 |_14.12 
eSources of the United States, Part II (Annual). (2) Bureau of Mines not at liberty to publish figures. 
8304 
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Tables 5 and 6 show the imports, by country of origin, of sand and 
gravel and of "Flint, flits, and flintstéones, unground," for the same years. 


Other than the sand and fravel imported from Canada, which is used 
mostly for building construction, the imports are glass sand, with Belgium 
the principal source. In recent years, however, Mexico has been shipping in- 
creasing amounts of sand and gravel into the United States. 


The imports of "Flint, flints, and flint stone, unground" into the 
United States take the form of grinding pebbles. France, Denmark, and Belgium 
are the principal foreign sources for these stones. The pebbles imported from 
Denaark, however, come from Greenland and are shipped from that country to 
_ Denmark for cleaning and sorting. These pebbles are considered superior to 

those produced in the United States and are used in the grinding industry 

along. the Atlantic seaboard, the stones from California being unable to stand 
the cost of the long ‘freight haul east. 
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